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Indian Standard 
SPECIFICATION FOR iso-PROPYL ETHER 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 2 June 1981, after the draft finalized by the Alcohols and Allied Products 
Sectional Committee had been approved by the Petroleum, Coal and 
Related Products Division Council. 

0,2 iso'propyl ether is a colourless mobile liquid with a characteristic 
ethereal odour. It is similar in many of its properties to ethyl ether. It has 
a higher boiling point, lower volatility and lower water solubility than 
ethyl ether. It is almost immiscible with water but miscible with most 
organic liquids. It is a solvent for many organic substances. It is used in 
the extraction of rare metal salts, extraction of phenol in the lignite industry 
and as an extractant for alkaloids. It is also employed as a solvent for certain 
specialized lacquers and in the preparation of collodion solution and textile 
spot cleaning agent. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final valuCj observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and methods of sampling 
and test for wo-propyl ether for industrial purposes. 

2. REQUIREMENTS 

2.1 Description — The material shall be clear, free from sediment and 
matter in suspension, and shall consist essentially of [ (CH3)2CH ]20. 

2.2 The material shall be inhibited with a suitable anti-oxidant such 
as 2-6-di-tertiary-butyl-4-methyl phenol to prevent peroxides formation. 



♦Rules for rounding off numerical values ( revised), 

3 
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2.3 The material shall also comply with the requirements given in Table 1 
when tested according to the method prescribed in Appendix A. Reference 
to the relevant clauses of Appendix A is given in col 4 of Table 1 . 





TABLE 1 REQIJIREMENTS FOR tso-PROPYL ETHER 


Sl 
No. 


Characteristic 


Requirement 




Methods of Test 
( Ref to Gl No. 
In Appendix A ) 


(1) 


(2) 


(3) 




(4) 


i) 


Colour, Max 


30 Hazen 




A-2 or any other 
suitable instrumental 
method 


ii) 


Relative density at 2112TC 


0-715 to 0-721 




A-3 


iii) 


DistiUation range, percent 
by volume, Min 


95 percent shall distil 
within the range of 


A-4 ( see Mote ) 



63-0 to 70-O^C; the 
temperature being 
corrected* for a pres- 
sure of 760 mm Hg 



iv) Acidity ( other than carbon 
dioxide ), as acetic acid 
( CH3COOH ), percent by 
mass. Max 



0-02 



A-5 



v) Alcoholic impurities ( as iso- 
prppyl alcohol ), percent by 
mass. Max 



3-0 



A-6 



vi) Ketonic impurities ( as ace- 
tone ), percent by mass, 
Max 



1-0 



A-6 



vii) Peroxides ( as active oxygen ), 
mg/l, Max 

viii) Water content, percent by 
mass. Max 



0-2 



A-7 
A-8 



Note — The test for the distillation range shall not be carried out on a sample which 
is found to be failing in peroxide test. 

*When the corrected barometric pressure deviates from 760 mm Hg, apply further 
correction to the observed temperature by subtracting 0'040''C for every millimetre 
above 760 mm or by adding 0* 040''G for every millimetre below 760 mm. This correction 
is valid only for pressure above 700 mm Hg. 
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3. PACKING AND MARKING 

3.1 Packing — The material shall be supplied in sound and clean con- 
tainers as agreed to between the purchaser and the supplier. The containers 
shall be stored in a place protected from direct sunlight. 

CAUTION — Higher peroxide concentration may lead to an explo- 
sion. Peroxide concentration shall be checked periodically to ensure that 
the concentration is within the prescribed limits. 

3.2 Marking — The containers shall be marked with the following in- 
formation : 

a) Name of the material ; 

b) Net mass; 

c) Name of the manufacturer and recognized trade-mark, if any; 

d) Batch number; and 

e) Date of manufacture. 

3.2.1 Each container shall have the caution label 'FLAMMABLE' 

together with the corresponding symbol for labelling of dangerous goods 
[ see Fig. 5 of IS : 1260 ( Part I )-1973*]. 

Note 1 — Necessary safeguards against the risk arising from the storage and handling 
of large volumes of flammable liquids shall be provided and all due precautions shall be 
taken at all times to prevent accidents by fire or explosions. 

Note 2 — Except when they are opened for the purpose of cleaning and rendering 
them free from vapour, all empty tanks or other containers shall be kept sectirely closed 
unless they have been cleaned and are free from vapour. 

3.2»2 The containers may also be marked with the ISI Certification 
Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well-defined system of inspection, testing and quality control which 
is devised and supervised by ISI and operated by the producer. ISI marked products 
are also continuously checked by ISI for conformity to that standard as a further safe- 
guard. Details of conditions under which a licence for the use of the ISI Certification 
Mark may be granted to manufacturers or processors, may be obtained from the Indian 
Standards Institution. 

4. SAMPLING 

4.1 Representative samples of the material shall be drawn as prescribed 
in Appendix B of IS : 229-1972t. 



♦pictorial markings for handling and labelling of goods : Part I Dangerous goods 
{first revision ) . 

fSpecification for ethyl acetate (jffconi reywtun),. ; : ..: . :.. , . . ... . 
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4.2 Criteria for Conformity — The lot shall be declared as conforming 
to the standard if the test results of the composite test sample satisfy the 
requirements prescribed under 2.3. Otherwise the lot shall be rejected. 

APPENDIX A 

{Clause 2.3 and Table 1 ) 

METHODS OF TEST FOR mci-PROPYL ETHER 

A-1. QUALITY OF REAGENTS 

A-1.1 Unless specified otherwise, pure chemicals and distilled water ( see 
IS : 1070-1977*) shall be employed in tests. 

Note — 'Pure chemicals' shall mean chemicals that do not contain impurities which 
affect the results of analysis. 

A-2. TEST FOR DETERMINATION OF COLOUR 

A-2.0 Outline of the Method — The colour of the material is compared 
with that of the colour standard and expressed in terms of Hazen colour 
units. The Hazen colour which is defined as the colour of an aqueous 
solution containing 1 ppm of platinum in the form of chloroplatinic acid 
and 2 ppm of cobaitous chloride ( C0CI2 . 6H2O ) . 

A-2.1 Apparatus 

A-2.1.1 Nessler Cylinder — two, 100 ml capacity {see IS : 4161-1967t ). 

A-2. 1.2 One- Mark Graduated Flasks — 250 and 500 ml capacities ( see 
IS :915-1958J). 

A-2.2 Reagents 

A-2.2.1 Cobaitous Chloride Hexahydrate 

A-2.2.2 Hydrochloric ^aW— relative density 1*18 {see IS :265-1962§). 

A-2.2.3 Chloroplatinic Acid — Dissolve 250 mg of platinum in a small 
quantity of aqua regia contained in a glass or porcelain basin by heating 
on a water-bath. When the metal has dissolved, evaporate the solution to 
dryness. Add 1 ml of the hydrochloric acid and again evaporate to dryness. 
Repeat this operation twice more. 



*Specification for water for general laboratory use ( second revision ). 
t Specification for Nessler cylinders. 
^Specification for one-mark graduated flasks. 
SSpecification for hydrochloric acid ( revised). 



IS : 9851 - 1981 

A-2.3 Preparation of Colour Standards — Dissolve * 50 g of the 

cobaltous chloride hexahydrate and whole of the chloroplatinic acid ( see 
A-2.2«3 ) in 50 ml of the hydrochloric acid. Warm, if necessary, to obtain 
a clear solution and after cooling, pour into the 500-ml graduated flask. 
Dilute with water to the mark. 

A-2.3.1 Pipette 15 ml of this solution ( see A-2.3 ) into a 250-ml graduated 
flask. Dilute with water up to the graduation mark. This diluted solution 
is equivalent to 30 Hazen units and should always be freshly prepared, 

A-2.4 Procedure — Fill one of the Nessler cylinders to the mark with 
the material to be tested, and the other with the colour standard using a 
white background. Compare the colours. 

A-3. DETERMINATION OF RELATIVE DENSITY 

A-3.0 Outline of the Method — In this method, mass of e qual volumes 
of material and water are compared. 

A-3.1 Apparatus 

A-3. 1.1 Relative Density Bottle — 25 ml capacity. 

A-3.1.2 Water-Bath — raeantdiin^d at 27*01 0*2°G. 

A-3. 1.3 Thermometer — any convenient thermometer of a suitable range 
with 0- 1°G or O'S^'C subdivisions. 

A-3.2 Procedure — Clean and dry the relative density bottle, weigh and 
then fill with recently boiled and cooled water at 27°C. Fill to overflowing 
by holding the relative density bottle on its side in such a manner as to 
prevent entrapment of air bubbles. Insert the stopper and immerse in the 
water-bath. Keep the entire bulk completely covered with water and hold 
at that temperature for 30 minutes. Carefully remove any water which 
has exuded from the capillary opening. Remove from the bath, wipe com- 
pletely dry and weigh. Again clean and dry the relative density bottle. 
Using the material under test, proceed exacdy as in the case of water and 
weigh the bottle with the material. 

A-3.3 Calculation 

Relative density at 27*^C/27°C = ^— f 

G — x> 

where 

A = mass in g of the relative density bottle with the material, 

B — mass in g of the relative density bottle, and 

C = mass in g of the relative density bottle with water. 
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A-4, DETERMINATION OF DISTILLATION RANGE 

A-4.1 Apparatus 

A-4. 1.1 Distillation Flask — of shape and dimensions given in Fig. 1. 
Fix the flask in verdcal position by means of a clamp at the extreme upper 
end of the neck. 




215 + 3 



65Lt2 OD — 

All dimensions in millimetres. 
Fig. 1 Distillation Flask (Capacity 130 ± 5 ml) 
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A-4.1.2 Thermometer * • — conforming to the following requirements is : 

Range 30 to 200^G 

Graduation 0-2°G 

Immersion Total 

Overall length 390 mm 

Stem diameter 5*5 to 8 ' mm 

Bulb shape Cylindrical 

Bulb length 9 to 14 mm 

Bulb diameter 4" 5 to 5-5 mm 

Length of graduated portion 245 to 280 mm 
Distance from bottom of bulb 

to bottom of main scale 75 to 90 mm 

Longer lines at each 1°G 

Figured at each 5°G 

Expansion chamber To allow heating to 250**G 

Top finish R-irig 

Scale error not to exceed ± 0' 3**C 

A-4.1.2.1 The thermometer shall bear a certificate from the National 
Physical Laboratory, New Delhi, or any other institution authorized by 
the Government of India to issue such a certificate. 

A-4.1.3 Draught Screen — - The construction and dimensions of a draught 
screen shall be as shown in Fig. 2. A shelf of a heat-resisting hard asbestos 
compound, 6 mm in thickness with a central circular hole of 110 mm in 
diameter, the edge of which is levelled to fit the contours of the distillation 
flask, shall be supported horizontally in the screen and shall fit closely to 
the sides of the screen to ensure that hot gases from the source of heat do not 
come in contact with the sides or neck of the flask. The supports for this 
asbestos shelf may conveniently consist of triangular pieces of metal sheet 
firmly fixed to the screen at its four corners. In each of the longer sides 
of the screen there shall be one large and two small holes at the base, and a 
vertical slot at the top. A removable shutter conforming to the dimensions 
given in Fig. 3 shall be provided for closing whichever vertical slot is not 
in use. In each of the shorter sides of the screen there shall be two circular 
holes below the asbestos shelf, three circular holes at the base, and a 
central window of mica or heat-resisting glass, the bottom of which shall 
be levelled with the top of the asbestos shelf. In one of the shorter sides 
there shall also be a door, overlapping an opening in the screen by approxi- 
mately 5 mm, all round. 



*Thermometers with the Institute of Petroleum designation IP 61 G conform to these 
requirements. Any other thermometer of similar range and accuracy may also be used. 
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SLOT IN EACH L0N6 SIDC 
BEADING 



HARD ASBESTOS SHEL' 



25 DIA OPENtNGS IN 
EACH SHORT StOE 



12-5 AND 25 OIA OPENINGS 
IN EACH LONG SIDE 




WINDOW OF MICA OR 
HEAT-RESISTING GLASS 



DOOR IN ONE 
SHORT SIDE 



12-5 OIA OPENINGS tN 
EACH SHORT SIDE 



SIDE ELEVATION 



FRONT ELEVATION 

All dimensions in millimetres. 

Fig. 2 Draught Screen 
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A-4.1.4 Liebig Condenser — with the bent end made of good quanty 
resistant glass having a wall thickness x)f 1 to 1*5 mm and conforming to 
the shape and dimensions given in Fig. 4. Alternatively, the bent portion 
may be substituted by an adapter fitted externally in such a manner that 
the distillate does not come in contact with the cork. 



50 mm 



r~n 



110mm 



Fig. 3 Removable Shutter for Draught Screen 
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Fig. 4 Liebig Condenser 
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Fig. 5 Assembly of Apparatus 



p g o ^ rt g^oi*. 



s-^ 



a 



<^ n ^ 



W M M 5* 

p- CD £. 



r 



^ « ^ ^ 

O K-tr-- 

2 ET 2 £^3 

ti'O) ^ cL cr. 
5. 11 ct ^ C) OQ 
^* tt> cr <^ {3 •-* 
R^':5 n> „ "^ ^ 



3 &. 



la 



o ^ 

P (a 









o 

tL: O Q- O jns 



»T»B 






3 P 

r+ O 

o 



Sa PJ 5 

o 3 a» 0-n =2 S 



Cn 






&3 



S 



IS : 9851 - 1981 

Further adjust the rate of heating so that the distillate is collected at the 
rate of 3 to 4 ml per minute. Read the temperature indicated at the instant 
the last drop of liquid evaporates from the lowest point in the distillation 
flask and record as the observed dry point. Disregard any liquid on the 
side of the flask. 

A-4.3 Corrections 

A-4.3,1 Error of Thermometer Scale — In all thermometer readings make 
the corrections as indicated on the certificate of the instrument. 

A-4.3.2 Correction for Barometric Pressure — The necessary correction shall 
be applied as given in Table 1. 

A-5. DETERMINATION OF ACIDITY ( AS ACETIC ACID ) 

A-5.0 Outline of the Method — The material is titrated with standard 
sodium hydroxide solution using phenolphthalein as indicator. 

A-5.1 Reagents 

A-5.1,1 Phenolphthalein Indicator — 0*5 percent {mjv). Dissolve 0*5 g 
of phenolphthalein in 100 ml of rectified spirit ( see IS : 323-1959* ) and 
make it faintly pink by the addition of dilute sodium hydroxide solution. 

A-5.1.2 Standard Sodium Hydroxide Solution — O'Ol N. 

A-5.2 Procedure — Weigh accurately about 100 g of the material into a 
500-ml conical flask to the nearest 0- 1 g. Pour about 100 ml of freshly 
boiled and cooled distilled water and add 2 to 3 drops of phenolphthalein 
indicator. Mix well and note the colour of the solution. A pink colouration 
indicates the presence of alkalinity. If the solution is colourless, titrate 
with standard sodium hydroxide solution until a pale pink colour persists 
for more than 15 seconds, 

A-5.2.1 Take 100 ml of distilled water in another 500-ml conical flask 
and carry out blank test. 

A-5.3 Calculation 

Acidity ( as acetic acid ), ^ ( Vx-V^) x jVxO-06 

percent by mass M 

where 

V\ ~ volume in ml of standard sodium hydroxide solution used in 

the test with the material, 
V2 ~ volume in ml of standard sodium hydroxide solution used in 

blank test, 
M = normality of standard sodium hydroxide solution, and 
M — mass in g of the material taken for the test. 



* Specification for rectified spirit {revised)^ 

13 
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A-6. TEST FOR DETERMINATION OF ALCOHOLIC IMPURITIES 
( GAS CHROMATOGRAPHIC METHOD ) 

A-6.0 Principle — Sample of the solvent is injected into the gas chromato- 
graph where it is carried from one end of the column to the other. During 
its movement, the constituents of the sample undergo distribution at different 
rates and ultimately get separated from one another. The separated consti- 
tuents emerge from the end of the column one after another and are detected 
by suitable means whose response is related to the amount of specific com- 
ponent leaving the column. 



A-6.1 Apparatus 



A-6.1.1 Any ^as chromatograph capable of being operated under condi- 
tions given below for resolving the sample into distinct peaks may be used. 



A-6. 1.2 Column Material I Conditions . 

Copper tube length 

Immobile phase 

Carrier 

Ratio of immobile phase to 

carrier 
Packing density 
Column temperature 
Carrier gas 
Carrier gas flow 
Bridge current 
Chart speed 
Sample size 



180 cm; I.D. 4 mm; O. D. 6 mm 
Polyethylene glycol 400 
Sil-o-cel 50-80 mesh 
25 : 100 

0*6 gl cm} approximately 
80°G 

H2 

5 litres/hour 
300 mA 
30 cm/hour 
10 fil 



A-6. 1.3 Sequence of Elutionj Relative Retention Time 

Component Minutes from Air Peak 

isO'Vio^yl ether ( IPE ) 0*5 Minute 

Acetone or dimethylketone ( DMK ) 1-5 

Methylethyl ketone ( MEK ) 2*2 

zV£?-Propyl alcohol ( IPA ) 3*5 

Methyl uo-butyl ketone ( MIBK ) 4*5 

wo-Mesityl oxide ( ISO-MO ) 8*0 

Mesityl oxide ( MO ) + water ( H2O ) 11*0 

Methyl wo-butyl carbinol ( MIBG ) 15-5 



14 



IS : 9851 - 1981 



A-6.2 Procedure 



A-6.2.1 Conduct the flow of carrier gas and inject the sample at injection 
port where it is well mixed with carrier gas. This is then led into the chroma- 
tographic column. The constituents of the sample are separated out by- 
virtue of their differing interaction with the stationary phase* For efficient 
separation it is necessary that the column is maintained at the temperature 
prescribed in A-6.1.2. As the sample enters detector, it gives a signal 
corresponding to the amount of a particular constituent leaving the 
column. From the specific area under the peak corresponding to particular 
impurity in the sample, quantity of impurity may be determined. 

A-6.3 Calculation 

A-6.3.1 Calculate from the peak areas of individual constituents from 
the chromatogram of the sample, concentrations of the constituents on 
the basis of the peak areas on the chromatogram obtained with known 
amount of constituents using the same apparatus under identical conditions. 

A-7. TEST FOR THE DETERMINATION OF PEROXIDES 

A-7,1 Apparatus 

A-7.1.1 Twin Flatinum Electrodes 

A-7.1.2 Elecfrometric Dead Stop Indicator Apparatus 

A-7.1.3 Stirrer 

A-7.1.4 Titration Flask, Well Covered with Holes for Burette etc. 
A'lJZ Reagents 

A-7.2.1 Glacial Acetic Acid 

A-7.2.2 Potassium Iodide 

A-7,2,3 Sodium Bicarbonate 

A-7.2A Sodium Thiosulphate — O'Ol^, 

A-7.3 Sanaple — The samples on which the test is to be carried out shall 
not be exposed to light and air. All samples shall be placed in a can pre- 
viously purged with nitrogen as soon as they are taken. 

A-7,4 Procedure — Place 25 ml of glacial acetic acid in titration flask 
and add 1 ±0'5g sodium carbonate. Stir well for two minutes. Connect 
electrodes to dead stop apparatus and adjust its sensitivity. 

A-7.4.1 Add 1 g of potassium iodide and stir for 5 minutes. 

A-7.4,2 Add approximately 80 ml of sample (containing 0'05 to 0*06 
meq of active oxygen ) and stir for 5 minutes. 

15 
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A-7.4,3 Add 5 ml water and titrate with 0.01 N sodium thiosuiphate. 
Record titration curve plotting the number of millilitres of thiosuiphate 
against the number of millivolts measured. Determine inflexion point 
( see Note ) . 

Note — In the absence of a suitable electrometric apparatus, liberated iodine ( yellow 
colour ) may be straightaway titrated with 0*01 N sodium thiosuiphate solution to a 
colourless end point. 

A-7.5 Calculation — Calculate peroxide content as : 

^ . ,, ^xJVxBOOO 
Active oxygen mg/1 = — 

where 

A = volume in ml of thiosuiphate solution, used for the titration; 

N ~ normality of thiosuiphate solution ; and 

V = volume in ml of the sample used. 

A-8. TEST FOR THE DETERMINATION OF WATER CONTENT 

A-8.0 General — The water content is determined by Karl Fischer 
method. 

A-8.1 Procedure — Take about .10 g of the sample, weigh accurately 
and determine the water content by the procedure given in IS : 2362-1963*. 



* Determination of moisture by Karl Fischer method. 
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1049- 1 90Z AkoTiol, p?Tfiirucrv k'^^iIg ( nmi^ i 

^352-1972 DiaCfieDcalcehoU/i^/riEj?ai^ 

230^^l9!G2 Tables f^^r rac^^Ls^ilunietry 

'ib:l L-]97lj cw^Pmpii L iikohol i firM xa:uiafi . 

?tirl2 - 1 [Ni 4 C Itf ntoniTLBdcbyde 

U50G- 1967 T^tlrki fsf drahjolomcrf>- ( by P>-kiiomcicr nitttod } 

4117-1^73 ,'^i.ij]i«>i dttEAiiiraiiia (J^jr r^ipjEfriiF J 

5060-1970 TabLrts atid mtKr^jiiiivcniuB] -chsru fyr ct3ut*HJ-*rtatcr niiitEtiiai 

&B 1 3 ■ 1 9?i Ncu [f al spirit for akoholic drinVri 

GJ49-iS72 Glossar^gf icnma fdJiicig to ntcohol ( crbyl ) uiduitry and tr^idi 
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R*jf hranrtJ Offw'ffl ' 

Weswrn : Novelty Cham ben, Cnni Boa^ 
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timch Officii: 

Tii^Kpak'n Nurm^ham^d Slmckli M^rj. Klianpur 
F' Bloci^p Uniif BUfi. Narasirnharaja Square 
GEn^otri Complex. Bhadbiliada Rq^4. 1. T. No^ar 
HE KaEpafiA A^ea 

R 14 yydhisicr nar^- C Schenne 

M 7/4 1 8 B SarvqcfiyrL Nigar 
Patllpiiitri. IniJiJfctrjal Ej^cice 
Hiintix ildg (ind ft»r). K\f StaCioF^ Road 



Ttlfl^ram* t Manmksansth* 

TfJephqnc 



BOMBAY ^OOW? 
CALCUTTA 700072 
MADRAS M0020 
S.A. S. NAGAft 
(HOHALI) f600Si 



AHKAOABAD 3S0«I 
BANGALORE 56MOI 
BHOPAL -^2303 
BNUEANESHWAR 75 EON 

HYDERA&AD 5<WWI 
JAIPUR 302.0[>S 
KANPUK 20S005 
PATJ^JA BflDai3 
TRI VAN DRUM MSOOl 



3? 9? 2? 

27 50 90 
41 24 42 



OJ 91 

76 49 



1/ r& 

3S 27 
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1 

S 
22 10 SI 

4 72 ?2 

£ 2S 00 
32 27 
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